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Introduction: Study Rationale
 U.S. hospital each year  between 700,000 and 1 million patients 
suffer a fall (Butcher, Lola, 2013)
 Falls 2nd most frequent cause of harm in the hospital 
(patientcarelink.org) 
 Falls is a quality (nursing-sensitive) & patient safety indicator.
 2013= $34 billion total direct cost for falls with injury ages 
(cdc.gov)
 Serious fall-related injury increases length of stay of 6.27 days and 
increases hospital’s  operational costs  of more than $13,000 
(Butcher, Lola, 2013)
 Falls persist despite 
multiple interventions
Introduction: Literature Review
 Incorporating validated instruments into EHR (DuPree & Musheno, 
2014); identifying modifiable and non-modifiable risk factors 
(DuPree & Musheno, 2014; Krauss et al., 2005)
 Different reasons have been associated to falls:  age, the unfamiliar 
environment, acute illness, surgery, bed rest, medications, 
treatments, and the placement of various tubes and catheters 
(Hitcho, E. B et al., 2004; Hulsiz, Darrell, 2015; Dykes, P. C. et al., 
2009; Bouldin, E. D, et al, 2013)
Introduction: Literature Review
 Certain factors and meds (nonnarcotic analgesics, antiarrythmic 
agents, sedatives/hypnotics) found to be associated with risk for 
falling (Krauss, Evanoff, Hitcho, Ngugi, Dunagan, Fischer et al., 2005)
 Only 13.5% of falls examined were medication-related falls (Tzeng and 
Yin, 2008)
 Pain medications/opiates, cardiac drugs/ antihypertensives, 
sedatives/hypnotics, and antipsychotics/ antidepressants commonly 
taken by patients within the 24H period prior to a fall (Williams, 
Szekendi, and Stephen, 2014). 
 Patients who fell (mean age 63.4) were administered the following 
medications within 24 hours prior to falling: agents with CNS 
activity, vasoactive/blood pressure agents, sedative-hypnotics and 
anticoagulants  (Hitcho, E. B., Krauss, M. J., Birge, S, et al., 2013)
Introduction: Literature Review - Gaps
 No attempt was made 
to determine what 
factors actually predicted 
the occurrence of falls 
among hospitalized 
patients.
 Little research focusing 
on subgroups of patients 
at varying levels of risk 
for falling or the 
identification of factors 
associated with the 
occurrence of falls 
within such subgroups.
Purpose of the Study
 To describe and compare similarities and 
differences in the characteristics of 
patients at high risk for falling who 
actually fell to those who did not fall 
during hospitalization; and to identify 
significant predictors of falls (if any). 
Methods – Design & Sample
 Observational
 Retrospective - medical records data
 All eligible medical records for the period 
of July 1, 2014 – June 30th, 2015
Methods – Sample – cont’d
Inclusion Criteria
Records of patients who received a Morse fall scale score of 
≥45 during hospitalization
Records of patients from Homestead Hospital
Exclusion Criteria
 Outpatients
 Records with no Morse fall scale recorded
 Records with Morse fall scale scores that were recorded only 
after falling
 Records with all recorded Morse fall scale scores of <45
 Records of patients from other entities
Methods –Variables
- Patient Characteristics
• Age
• Race
• Gender
• Preferred language
• Insurance status 
(Insured/uninsured)
• *Patient weight
• *Patient height
• History/ Smoking
• History/ Alcohol use
• Primary Diagnosis code
• All secondary diagnosis 
codes
• Charlson Comorbidity Index 
score
• **Time & Date of fall
Methods –Variables 
– Pharmacological Treatments
All medications administered during hospital 
stay
Flag all medications administered in the 24 
hour period prior to the fall
*Individual medications were recoded 
according to major drug class
◦American Hospital Formulary Service (AHFS) –
2016 Drug Formulary
◦Consultation with research team member  -
Winifred Pardo, BS, PharmD,  BCPS
Methods - Analysis
 “R” – open source statistical package
 Descriptive statistics
◦ Frequencies, percentages, measures of central 
tendency
 Logistic regression
◦ Bivariate
 Variables with p<.20 retained for multivariate 
analysis
◦ Multivariate

Results
 Software:  RStudio 0.97.551 running R 3.2.1
 Actual sample size = 5357 patient records.
 4978 valid Patient records after clean up.
 Unrealistic values were observed for Height and Weight and thus 
excluded.
Frequency Percentage
Yes 40 0.80
No 4938 99.20
Total 4978
Table 1: Frequency of patient’s falls
Frequency Percentage
Yes 16 40
No 24 60
Total 40
Table 2: Prior 24Hr Fall
Results
Fall
CCI Yes No
0 18 2405
1 9 770
2 3 635
3 3 348
4 5 319
5 0 129
6 1 164
7 0 77
8 1 47
9 0 23
10 0 15
11 0 3
12 0 1
13 0 2
Total 40 4938
Table 4:  CCI Scores vs. Fall
Frequency Percentage 
0 2423 48.67
1 779 15.65
2 638 12.82
3 351 7.05
4 324 6.51
5 129 2.59
6 165 3.31
7 77 1.55
8 48 0.96
9 23 0.46
10 15 0.3
11 3 0.06
12 1 0.02
13 2 0.04
Total 40 4938
Table 3: Frequency of patient’s  Charlson’s 
Comorbidity  Index (CCI) Scores
Results
 Age
◦ Mean = 61.81 years (SD = 18.96)
◦ Median = 63 years (IQR = 49 - 77)
Figure 1: Histogram of age of patients
Results
Table 6:  Distribution of patients’ race
Frequency Percentage
Male 2291 46.02
Female 2687 53.98
Total 4978
Table 5:  Frequency distribution of patients’  gender
Frequency Percentage
White Hispanic 2286 45.92
White 1219 24.49
Black/African American 1120 22.50
Black Hispanic 189 3.80
Other Race 131 2.63
Asian/Pacific Islander 33 0.66
Total 4978
Results
Frequency Percentage
English 3955 79.45
Spanish 968 19.45
Creole 34 0.68
Other 21 0.42
Total 4978
Table 8:  Frequency distribution of patients’ preferred language
Frequency Percentage
Self pay 289 5.81
Insured 4689 94.19
Total 4978
Table 7:  Frequency distribution of patients’  mode of payment
Results
Frequency Percentage
Yes 1787 35.90
No 3191 64.10
Total 4978
Table 9:  Frequency distribution of patients’  smoking habit
Frequency Percentage
Yes 1103 22.16
No 3875 77.84
Total 4978
Table 10:  Frequency distribution of patients’  alcohol use
Results: Bivariate Analysis
 142 Predictor Variables 
◦ Demographic:  Age, Height, Weight, Race, Gender, Language
◦ Insurance status, Smoking habit, Alcohol use, Prior 24Hr 
fall
◦ 131 Medication classes – Examples include:
 X5 Alpha Reductase Inhibitors, Alcohol Supplements,  Adrenals, 
Alkalinizing Agents, Alpha and Beta Adrenergic Agonists, Alpha 
Adrenergic Agonist etc.
 Bivariate regression analysis between Falls and each 
predictor to systematically screen the predictors
◦ Inclusion criterion was p ≤ .20
◦ Only race was significant among the demographic variables
◦ 43 medication classes were retained
Results: Multivariate Analysis: 
Preliminary
 A multivariate regression model was built 
from race and the 43 medication classes.
◦ Inclusion criterion was p ≤ .10
◦ All selected variables had p < .05 except Thiazide Diuretics 
(p = .057) and Local Anesthetics (p = .066)
Results: Odds Ratio and Confidence 
Interval
OR 2.50% 97.50% p-values
(Intercept) 0.0072 0.0037 0.013 < 0.0002 ***
Black African American 0.4322 0.1787 0.939 0.0446 *
White Hispanic 0.1544 0.0577 0.356 0.000044 ***
Antiemetics 2.4261 1.2486 4.813 0.0095 **
Antiparkinsonian Agents 4.1706 0.9378 12.92 0.0277 *
Antiprotozoals 0.077 0.0042 0.386 0.0140 *
Barbiturates 9.8747 0.511 58.189 0.0368 *
Centrally Acting Skeletal Muscle Relaxants 4.5645 1.3173 12.135 0.0060 **
Diagnostic Agents 6.8931 1.7157 21.226 0.0021 **
General Anesthetics 4.2558 1.5402 10.016 0.0020 **
GI Drugs Miscellaneous 41.9542 1.18 839.426 0.0180 *
Local Anesthetics 2.6983 1.0526 6.039 0.0239 *
Thiazide Diuretics 3.2418 0.8513 9.096 0.0457 *
Significance codes: ‘***’ 0.001,     ‘**’ 0.01,      ‘*’ 0.05 
Table 10:  Odds ratio, confidence interval and p-value
Discussion
Race
A. White Hispanic
B. Black African American
Table 11:  Distribution of patients’ race vs. fall status
Fall Patients Total Patients
Frequency Percentage Frequency Percentage
White Hispanic 7 17.5 2286 45.92
White 24 60 1219 24.49
Black/African American 8 20 1120 22.50
Black Hispanic 1 2.5 189 3.80
Other Race 0 0 131 2.63
Asian/Pacific Islander 0 0 33 0.66
Total 40 4978
Discussion
Results Supported by Literature
A. Thiazides, barbiturates , central acting skeletal muscle 
relaxants, antiparkinsonian agents
 All included in the Beers list as drugs that can cause 
harm
 Common sides effects associated to falls:
◦ Thiazides:  Hyponatremia  (monitor Na+ closely with dose 
change)
◦ Barbiturates: sedation
◦ Central acting skeletal  muscle relaxants: anticholinergic 
properties causing confusion, sedation
◦ Antiparkinsonian agents
◦ Based on studies reports these class of drugs should be 
avoided in elderly.1
Discussion
Results Supported by Literature
B. Local and general anesthetic agents
1. Local (Lidocaine patch)
 Topical agent but CNS side effects such as fainting, 
dizziness, weakness, confusion, loss of consciousness 
2. General
 Confusion can last  for days or weeks 
 Nausea and vomiting are conditions that may lead to fall
No vast literature linking anesthesia to post-op fall 
although there is a theoretical basis for our findings. 
Discussion
Interesting Results
A.  Antiprotozoals – lower odds of falling 
B.  Diagnostic  agents: Gastrografin
• Indication: contrast medium for the 
radiological examination of the GI tract.  
Given orally or rectally.
• Warnings: due to hyperosmolarity 
property, may cause dehydration 
(hypovolemia,  hypotension) and 
electrolyte imbalance.  
Discussion
C. *GI Drugs, Misc: Methylnaltrexone (Relistor) 
• Indication: it is a Mu opioid antagonist that works 
in the periphery.  Inhibits opioid-induced 
decreased GI motility. 
• Most common side effects: abdominal area pain, 
gas, nausea, dizziness, and diarrhea
D.  Antiemetics
Implications
 Preliminary findings
 Further data exploration
 Clinical takeaways: 
1. Medications used among post-operative 
(anesthesia, antiemetics) pts. could increase odds 
of falling
2. Some GI medications  increase odds while some 
decrease odds of falling
 Final recommendations pending
Strengths / Limitations
 Strengths 
• looked at high-risk fall subpopulation
• large data set (N=4978)
• temporal associations
 Limitations  
• data unbalanced: falls rare event (nfall=40 
patients)
• single site
Next Steps
 Interactions among significant variables
 Retrospective record reviews among 
patients who fell (amendment?)
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